Abstract. In a previous work we studied the IRAS colours of known Li-rich red giants and showed that they have flux ratios F 12 /F 25 and F 25 /F 60 in well defined ranges. By using this result as a selection criterion, we prepared a list of 280 IRAS Point Source candidates to be Li-rich giant stars.
Introduction
In Gregorio-Hetem et al. (1993) and Castilho (1995) the far-infrared emission of Li-rich giants (LRG) was analyzed, based on data from the IRAS Point Source Catalog for the sample of LRG discovered by Brown et al. (1989, hereafter BSLD) . BSLD obtained coudé spectra for 644 giants, and found 9 new LRG (log N (Li) > 1.8), which corresponds to ∼1.5% of their sample of G − K giants. They also found 8 stars with 1.3 < log N (Li) < 1.8 (∼ 1.2% of their sample).
In terms of IRAS colours the distribution of LRG is different from that of Li-normal giants. A large number of LRG are found within the "box" −0.7 < [25 − 12] < −0.3 and 0.0 < [60 − 25] < 0.25 as shown by Gregorio-Hetem et al. (1993) (these colours are defined by: [λ i − λ j ] = log(S λi /S λj ), where λ = 12, 25, and 60 µm).
Following the criterion of flux ratios given above, we have selected 280 candidates from the IRAS PSC and Send offprint requests to: B.V. Castilho
Observations collected at the Laboratório Nacional de Astrofísica -LNA, Brazil; Observatoire de Haute Provence -OHP, France; European Southern Observatory -ESO, Chile.
started an all sky survey of these stars (Barbuy et al. , 1996 . In this paper results of this survey are presented.
In Sect. 2 the selection criterion and the observations are described. In Sect. 3 the results are presented and discussed.
Selection of candidates and observations
Using the "box" in IRAS colours −0.7 < [25 − 12] < −0.3 and 0.0 < [60 − 25] < 0.25 (Gregorio-Hetem et al. 1993) , 280 candidates to be LRG were selected from the IRAS PSC I and II (Joint IRAS Science Working Group 1985 Group & 1988 . Spurious objects were avoided by retaining only sources having good quality IRAS measurements. All sources previously identified as early-type stars, extragalactic or non-stellar objects were not considered.
The observations were collected at the Laboratório Nacional de Astrofísica (LNA), Brazil; European Southern Observatory (ESO), Chile and Observatoire de Haute Provence (OHP), France.
The northern hemisphere observations were developed at OHP by using the AURELIE high resolution spectrometer (Gillet et al. 1994) at the 1.52 m coudé Telescope. The observations cover the spectral range 640 − 680 nm, with spectral resolution of 0.02 nm.
The southern candidates were observed at LNA and ESO. At LNA spectra were obtained at the coudé focus of the 1.6 m telescope, using a GEC CCD covering the spectral range 663 − 677 nm, with spectral resolution of 0.3Å. The ESO observations were collected at the 1.52 m ESO telescope with the Boller & Chivens Spectrograph and a CCD FA2K, using the grating #26, which gives a resolution of ∼ 1Å in the spectral range 530 − 730 nm.
We have observed 158 IRAS sources in the period 1994-1996. In the case of IRAS sources associated to two stars, both were observed so that the total sample includes 164 stars. We use "GCSS" to identify an object in the General Catalog of S stars (Stephenson 1976 ).
Results
We have observed about half of the list of candidates, and found 5 new LRG.
Among the 164 observed stars we have found: 5 Lirich giants; 6 with a moderate Li line; 20 normal giants showing a weak Li line, and 56 showing no Li line; 54 stars present strong molecular TiO bands; and 23 remaining ones correspond to other kinds of objects. The different groups of objects are described in Appendix A.
We estimate the strength of the Li line relative to the Ca I 671.768 nm line. The candidates were classified in three groups, according to the the ratio between the Equivalent Width (W ) of these lines: W (Li)/W (Ca) > ∼ 1, 0.5 < ∼ W (Li)/W (Ca) < 1, and W (Li)/W (Ca) < 0.5 are considered strong, moderate and weak, respectively.
Li-rich giants
The stars showing strong and moderate Li line are listed in Table 1 , where are given: the IRAS name; equatorial coordinates; other identification; the visual magnitude and the spectral type when available; the equivalent width (in A) of the Li I 670.782 nm doublet W (LiI); and the ratio W (LiI)/W (CaI). Comments on individual objects are presented in Appendix A.
It should be noted that the equivalent width of the Hα line for all these stars is ∼ 1Å, in agreement with results found for G5 − M5 red giants. In Figs. 1 and 2 we show the spectra obtained for stars in Table 1 . For one of them (HD 146850) we carried out a detailed analysis based on high resolution spectroscopy . Files containing the spectra in the Li I line region for all these stars, and anéchelle spectrum of HD 146850, are available in CD ROM (Castilho et al. 1997 ).
The lithium is expected to be strongly diluted in giant stars according to the standard models. Observations show that in disk stars (BSLD) and globular clusters (e.g. Pasquini & Molaro 1996) the Li abundance for most of the giants is even lower than expected from the models.
Li abundances 200 times larger than the mean value indicate that, either (a) in some stars the original Li is not destroyed, or (b) there should be a process of Li production during the evolution of the star. Smith & Lambert (1989 , 1990 have shown that evolved (AGB) red giants could produce Li during particular phases of their evolution. Theoretical predictions for such production of Li in intermediate mass stars (3 − 7 M ) were presented by Sackmann & Boothroyd (1992) . Sackman & Boothroyd (1997) using deep circulation computations extend the mass range of Li production to stars of 1 − 3 M . Some groups of LRG are found in other locations of the IRAS colours diagram, suggesting that they are following tracks in this diagram, probably caused by mass loss (Castilho 1995; de la Reza et al. 1996) . In order to test this hypothesis, other regions in the IRAS diagram should be investigated such as the region between the locus studied by us and the T Tauri locus (Gregorio-Hetem et al. 1992) . A tentative list of IRAS sources in this region has 400 sources, but the number of identified stars is very poor.
Except for the high Li abundance, the LRG are normal red giants. No correlation was found between mass, rotation or 12 C/ 13 C ratio and Li abundance (da Silva et al. 1995; de Medeiros et al. 1996) . This fact and their far infrared emission features suggest that we may be observing not a unique class of stars, but a short phase of the stellar evolution of ordinary stars, when Li is created (Sackmann & Boothroyd 1997) .
Detailed analyses for the present sample of LRGs, based on high resolution spectroscopy, will be presented elsewhere. Also, the measurement of B and Be would be of great interest (Sackmann & Boothroyd 1997) . 
Appendix

A. Description of observed stars
A.1. Normal giants
In recent work it has been shown that the mass loss rate in the red giant branch appears to be higher than previously thought (Zuckerman et al. 1995) . Most of the objects observed in our survey are normal giants showing a farinfrared emission typical of circumstellar dust. In Table 2 we list the 20 normal giants showing a faint Li line. The 57 normal stars, with no Li line, are listed in Table 3. de la Reza et al. (1997) argue that the presence of dust around normal-Li giants is connected to a Li depletion occurring faster than the shell dissipation. The normal giants are located apart from the LRG, the latter being redder. We note that in the IRAS diagram "box" surveyed in the present work this effect is not observed.
A.2. Cool giants
A large group of stars with strong molecular bands is listed in Table 4 . The bandheads are mainly at 665.1, 668.0, and 671.7 nm, corresponding to TiO bands.
A.3. Other objects
A few stars, listed in Table 5 , show features not typical of the groups above discussed and we classified them as spurious objects. Most of them show a large Hα absorption line, that could represent early-type stars. We have detected 4 stars with faint Hα emission line, which we tentatively classify as possible weak T Tauri stars. We also detected 2 Carbon stars. We use "CGCS" to identify an object in the General Catalogue of Cool Carbon Stars (Stephenson 1989 , also designed by GCGCS); "DO": Dearborn Observatory Catalogue of Faint Red Stars; "BSC": Bright Star Catalogue. 
Notes: a) large Hα absorption, b) Hα emission, c) Carbon star, d) other. et al. 1989) oxygen-rich star is very interesting because of its large (3 − 4 arcmin) dust and gas envelope. Reimers (1977) estimated a 2 − 4 10 −7 M /year mass loss rate, and an envelope mass of ∼ 0.7 M . Witt & Rogers (1991) estimated that this mass loss rate is not enough to form the observed envelope and they proposed that a past and more efficient mass loss event occurred about 32 000 years ago. Its evolutionary status is not well defined due to the large uncertainties in the mass and luminosity determinations. Probably HD 65750 is at the base of the AGB.
The presence of this large envelope confirms our previous suggestion (Gregorio-Hetem et al. 1993 ) that the Lirich giants are associated with circumstellar dust and gas envelopes emitting mostly in the infrared, and that this characteristic could be related with the high Li abundances (Castilho 1995; de la Reza et al. 1996) .
In Fig. 3 we present an I band CCD image of HD 65750, showing its large envelope (IC 2220). The image was obtained with a 60 s. exposure at the 60 cm B&C telescope at LNA (Brazil).
IRAS 10204 − 6135 (HD 90082) -Although the Li line doublet in this star is comparable to the Ca I line (λ671.7 nm), the molecular lines in this region do not permit a good estimation of the W (Li).
IRAS 19012 − 0747 and IRAS 19038 − 0026 -We found no identification for the optical counterparts of these two IRAS sources and no previous work on then. Both seem to be K stars. The W (Li)/W (Ca) ratio for IRAS 19012−0747 is the largest of our sample.
IRAS 18241−1443 (GCSS 577) - Chen & Kwok (1993) used this star in their circumstellar material study. It was identified as a S star by Kershbaum & Hron (1992) . Its low resolution IRAS spectrum shows no peculiar features in the range 8 − 22 µm (Olnon & Raimond 1986) . 
